Rye products in the diabetic diet. Postprandial glucose and hormonal responses in non-insulin-dependent diabetic patients as compared to starch availability in vitro and experiments in rats.
Rye flakes, rye bread and white wheat bread were given as suspensions to rats and in standardized breakfast meals to non-insulin-dependent diabetics. In both cases the postprandial glucose response was lower after rye bread than after wheat bread. A larger amount of starch remained in the stomach of the rats 15 min after ingesting rye bread compared to wheat bread, indicating that delayed gastric emptying may be one factor explaining the lower response after rye bread. Although the incremental postprandial glucose areas after rye flakes and wheat bread were similar, the rate of decrease of the glucose curve was slower after flaked rye. This would point to a prolonged absorption of some starch in the rye flakes, also indicated by higher late immunoreactive insulin (IRI) values after that product. In the rats the content of starch in the stomachs 15 min after feeding was higher after rye flakes compared to wheat bread. In vitro incubations with alpha-amylase showed lower availability of the starch in rye flakes than in the breads, indicating that several factors may contribute to the differential postprandial glucose response after the wheat and rye products. The levels of insulin, C-peptide, gastric inhibitory polypeptide (GIP), glucagon, somatostatin, triglyceride and glycerol were followed after the breakfast meals. No pronounced differences of these parameters were seen. However, wheat bread gave significantly higher glucagon and GIP responses than did rye flakes. In conclusion, the absorption pattern and metabolic response after rye bread seems preferable to that after wheat bread. The flaked rye on the other hand was not effective in reducing postprandial glycaemia despite a lower availability of starch in vitro.